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ABOUT  THIS  PUBLICATION 


The  TRANSEARCH  quarterly  publication  is 
prepared  by  the  Research  and  Development  Branch 
of  Alberta  Transportation  and  Utilities,  The 
publication  is  dedicated  to  the  effective  transfer  of 
transportation  and  utilities  related  research 
information  and  state-of-the-art  technologies 
throughout  the  department. 

In  short  news  and  feature  articles,  TRANSEARCH 
reports  on  the  most  interesting  research  and 
technologically  significant  events  concerning  the 
department. 

In  the  interest  of  providing  a vehicle  for  the  effective 
transfer  of  technology  throughout  the  department, 
Research  and  Development  encourages  department 
staff  to  provide  proposals  containing  unique  ideas, 
innovations  or  opportunities  for  research  and 
evaluation  which  may  provide  solutions  to  the  various 
technical  needs  of  the  department. 

This  publication  is  distributed  throughout  the 
department  of  Alberta  Transportation  and  Utilities. 
Back  issues  will  be  catalogued  and  retained  in  the 

department  library.  Copies  of  TRANSEARCH  are 
also  distributed  to  other  Canadian  D.O.T.s  as  well  as 
Alberta  Cities. 


EDITOR’S  NOTE 


Confucius  say  "A  picture  is  worth  a thousand  words". 
If  so  then  what  is  a logo  worth? 


Well  - lets  see.  The  C-SHRP  and  SHRP  logos  represent 
5.5  million  dollar  and  150  million  dollar  highway 
research  initiatives  in  Canada  and  the  U.S.,  respectively. 
They  represent  the  involvement  of  thousands  of  highway 
engineers,  technicians,  field  and  support  employees. 
They  represent  seven  and  six  years  (respectively)  of 
intense  research  activities  involving  provincial  and  state 
highway  departments,  national  agencies,  universities 
and  private  industry.  They  represent  thousands  of  actual 
test  sites  located  strategically  on  highways  throughout 
the  continent.  They  represent  countless  thousands  of 
person  hours  of  dedicated  effort  in  ensuring  proper, 
strict  adherence  to  research  specifications  in  order  to 
obtain  the  best  possible 
data. 

And  why?  Well  to 
hopefully  deliver  a better 
road  to  everyone  that  has 
ever  set  foot,  or  better 
stated,  "rode  wheel",  on  any 
road  on  this  continent. 


What  these  two  logos 


C-SHRP 


represent  is  the  attempt  by 
the  highway  industry  to 
provide  the  "next 
generation"  of  better  roads. 
I guess  one  could  say  these 
logos  represent  at  least  a 
thousand  pictures  — and 
many  more  words  than  I 
could  possibly  fit  in  this 
editorial. 


Comments  and  suggestions  may  be  submitted  to: 
Ray  Filipiak,  P.Eng. 

Editor  - TRANSEARCH 
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Expert  Systems,  as  defined  in  the 

previous  issue  ofTRANSEARCH,  are 
computing  programs  that  emulate  the 
way  an  expert  solves  problems.  Many 
expert  systems  for  transportation 
related  applications  are  still 
bubbling  in  dark  University 
research  labs  but  a few  of  these  systems 
are  actually  operational.  A brief 
description  of  the  expert  systems  that 
are  operational  follows: 

Bridge  Design  System  (Welch,  J.) 
An  expert  system  to  assist  the  novice 
bridge  engineer  with  the 

superstructure  design  of  short  to 
medium  span  bridges. 

Flood  Estimation  (Fayegh,  D.  and 
Russel,  S.)  A system  to  assist  the 
user  in  selecting  the  most  appropriate 
computational  model  and  to  provide 
advice  on  using  the  model. 

Highway  Pavement  Routine 
Maintenance  (Tandon,  R.  and  Sinha, 
K.)  An  expert  system  designed  to 
estimate  highway  pavement  routine 
maintenance  needs  at  a sub-district 
level. 

BTEXPERT  (Adeli,  H.  and 
Balasubramanyam,  K.)  This  system 
was  developed  for  the  optimum  design 
of  bridge  trusses  by  interfacing  an 
interactive  bridge  truss  optimization 
program  with  an  expert  system 
environment. 

REHAB  (Hajek,  J.)  To  assist 
pavement  engineers  in  generating 
practical  rehabilitation  alternatives 
and  to  select  cost-effective 
treatments. 

There  are  about  60  other  expert 
systems  that  are  prototypes  or  are 
under  development.  If  you  need 
further  information  on  these  expert 
systems  or  would  like  to  review  the  list 
of  prototype  expert  systems  please  call 
422-2750. 


ZACH  ZACHARIA 


What  does  DRAG  mean  to  you? 
Perhaps  it’s  an  abbreviation  for  either 
a certain  Transylvanian  vampire,  or 
the  draconian  way  that  your  boss  treats 
you!  No,  it  is  simply  an  acronym  for 
the  Departmental  Research  Advisory 
Committee. 


The  purpose  of  DRAG  is  to  advise  on 
the  relevance  and  priority  of 
departmental  research  activities. 
Here  is  how  it  works: 


In  March  of  each  year  the  Research 
and  Development  Branch  produces  a 
"Proposed  Five  Year  Plan"  containing 
all  research  of  substance  that  has  been 
proposed  by  internal  and  external 
sources.  Invariably  the  suggested 
research  far  exceeds  the  funds 
available  in  the  coming  year.  The 
DRAG  reviews  all  new  research 
proposals  and  at  a round  table 
meeting,  provides  comments  and 
scores  each  project.  Based  on  the 
scoring,  the  comments  and  the  advice 
given,  Research  and  Development 
Branch  balances  the  available  money 
in  the  coming  year  against  the  top 
projects,  deferring  worthwhile  but 
lower  scoring  projects  for  review  again 
in  the  following  year,  or  eliminating 
completely  from  future  plans,  those 
that  do  not  have  sufficient  support. 
Worthwhile  projects  that  are  too  large 
from  a resource  point  of  view  are  also 
deferred  for  consideration  in  future 
years.  At  this  point  a "Five  Year  Plan" 
is  produced  which  details  the  actual 
research  program  to  be  carried  out  in 
the  coming  fiscal  yecU’  and  proposed 
research  for  consideration  in  the 
following  four  years. 


This  process  is  repeated  annually. 
Although  it  is  necessary  to  develop 
longer  term  plans  like  this  for  research 
activities,  a process  has  been  built  in  to 
allow  for  small,  urgent  projects  to  be 
accommodated  without  having  to  be 
included  in  the  plan. 


The  DRAG  has  wide  deparimenial 
representation  and  is  currently 
composed  of  the  following  members: 


Gordon  Bcrdahl-Execulive  Director 
Engineering  Services 

Neil  Boyd-Executive  Director  Bridge 
Engineering  Branch 

H.  (Tug)  Wilson-Executive  Director 
Equipment  Supply  & Services  Branch 

Gordon  Halls-Executivc  Director 
Urban  Transportation  Branch 

Bob  Gomchi  - Regional 
Director-Region  1 


George  Vincent-Director  Operations 
Branch 


Loran  Nichols-Director  Materials 
Engineering  Branch 


Dick  Sawchuk-Director  Roadway 
Planning  Branch 


Peter  Tajcnar-Director  Design 
Engineering  Branch 


Larry  Keown-Director  Planning  & 
Statistics,  MTS 


Alec  Gherwenuk-Director  Traffic 
Engineering  Branch 


Gordon  Zack-District  Transportation 
Engineer-District  9 


Jan  Konarzewski-Director  Research 
& Development  Branch 
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MATERIALS  BRANCH  TOP  GUNS 

, .#  - • 


Those  of  you  who  saw  the  movie  Top 
Gun  will  remember  the  opening 
segment  on  the  bridge  of  the  USS 
Enterprise  aircraft  carrier  where  the 
Commander  agonized  over  what  to  do 
about  the  fast  approaching  MIGS 
while  Maverick  and  Goose  (Tom 
Cruise  and  Anthony  Edwards)  raced 
about  in  the  sky  photographing  the 
offending  aircraft.  While  their 
equipment  is 
not  quite  as 
sophisticated 
as  that  found  in 
a fighter  jet, 
the  top  guns  of 
Materials 
Engineering 
Branch  will  be 
doing  their 
own  high  tech 
photographing 
and 
computerized 
image 
processing 
using  the 
workstation 
shown  in  the 
accompanying 
photograph. 

Beginning  this 
summer,  the 
workstation 
will  be  used  to  process  the  vast  number 
of  pavement  images  collected  by  the 
Department’s  Integrated  High  Speed 
Road  Test  vehicle  ( see 

TRANSEARCH  Vol.  1 No.  2 ). 

The  purpose  of  acquiring  the  array  of 
equipment  shown  in  the  photograph  is 
to  allow  Materials  Branch  to  monitor 
pavement  cracking  on  as  many 
highways  as  possible,  as  well  as 
providing  valuable  design  information 
to  pavement  projects.  The  image  data 
will  be  used  to  monitor  crack 
formation  as  well  as  how  the  crack 
patterns  change  from  year  to  year. 
With  this  information,  the  branch  will 
be  better  able  to  priorize  pavement 
improvements  and  perhaps  even 
develop  improved  asphalt  mixtures  to 
resist  cracking. 


The  pavement  images  are  collected 
via  a high  speed  shuttered  video 
camera  mounted  on  a boom  at  the  rear 
of  the  road  test  vehicle.  As  the  van 
moves  along  at  80  km/hr,  images  from 
this  video  camera,  as  well  as  a 
forward-  looking  view  of  the 
right-of-way  from  another  video 
camera  mounted  at  the  front  of  the 
van,  are  recorded  onto  1/2"  S-VHS 


video  recorders.  The  shuttered 
operation  of  the  rear  video  camera 
(operated  at  1:5000  sec  ),  effectively 
provides  a series  of  still  frame 
photographs  of  the  pavement  surface 
on  the  videotape.  The  front  camera 
provides  a visual  reference  as  to  where 
the  van  is  located  on  the  highway.  Both 
of  the  videotapes  collected  in  the  van 
are  returned  to  Materials  Engineering 
Branch  for  post-  processing. 

Once  the  video  data  is  returned  to 
head  office,  the  first  step  is  to  transfer 
the  pavement  images  onto  a laser 
videodisk  recorder.  The  video  can 
either  be  recorded  on  a sampling  basis 
(i.e.  recording  one  image  every  100 
metres)  or  recording  all  pavement 
images  required  to  obtain  full 
coverage  of  the  entire  pavement 
section.  The  full  coverage  option  uses 


a computerized  tape  deck  controller 
to  oversee  the  recording.  Since  video 
is  collected  at  a rate  of  30  frames  per 
second,  the  videotape  contains  more 
images  than  are  required  to  get  full 
coverage  of  the  pavement  surface. 
Actually,  only  about  nine  frames  per 
second  need  to  be  recorded  to  achieve 
full  coverage  with  minimum  overlap. 
The  tape  deck  controller  allows  the 
following 
sequence  of 
events:  - the  tape 
is  advanced  by  an 
appropriate 
number  of  frames 
and  paused  - the 
image  is  recorded 
onto  the  laserdisk 
with  a time  delay 
to  allow  the 
recorder  to 
accomplish  the 
physical 
mechanics  of  the 
recording.  This 
cycle  is  repeated 
as  many  times  as 
necessary  to 
record  all  the 
images  required 
for  the  inventory. 
Concurrent  with 
the  recording  of 
the  images,  the 
frame  numbers  are  written  to  a 
database  on  the  microcomputer’s 
hard  disk  drive.  After  recording,  the 
operator  can  go  back  to  the  database 
and  insert  information  about  the 
highway  and  section  of  the  frame, 
chainage,  survey  date  and  other  data 
related  to  the  distresses  showing  on 
each  pavement  image. 

The  videotapes  from  the  van  can  be 
viewed  on  the  monitors  shown  at  the 
left  side  of  the  workstation.  Normally, 
the  operator  would  view  the  right-of- 
way,  or  drivers-eye  view  video  ( top 
monitor ) to  establish  locations  where 
further  detailed  examination  of  the 
pavement  surface  is  required.  The 
operator  would  then  enter  the 
corresponding  chainage  into  the 
microcomputer  database  and  this 
would  retrieve  the  pavement  image  of 
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interest  from  the  disk  and  display  it  on 
the  lower  monitor.  The  large  centre 
monitor  is  provided  for  detailed 
analysis  on  the  images  using  the 
mouse  and  graphics  tablet  i.e. 
evaluation  of  distress  severity  or 
measurement  of  the  distresses  seen  on 
the  image.  The  action  taken  by  the 
computer  itself,  whether  it  be  tape 
deck  control,  image  processing  or 
data  calculations  are  controlled  by  the 
user  via  menus  appearing  on  the 
computer  monitor  (right  side  of  the 
workstation  ).  Any  data  obtained  by 
this  evaluation  process  can  also  be 
entered  into  the  microcomputer 
database  for  later  reference.  In 
addition,  the  data  can  also  be 
transferred  to  the  Department’s 
Pavement  Management  System. 

The  microcomputer  is  also  used  for 
processing  the  data  from  the  rut  depth 
and  road  roughness  measuring 
equipment  on  the  vehicle.  This  data  is 
transferred  to  the  Government 
mainframe,  where  it  can  be  used  for 
design  purposes  or  combined  with 
other  historical  data. 

Although  the  workstation  appears  at 
first  to  be  a confusing  array  of  high 
technology  equipment  that  would  be 
very  difficult  to  learn  to  operate,  the 
user  friendly  menu  and  processing 
capability  actually  provide  an  easy  to 
operate,  highly  productive  tool  for  the 
gathering  and  analysis  of  data  and 
video  related  to  pavement  distresses. 


VERN  KENNEDY 


In  previous  issues  of 

TRansearch,  our  Technology 
Transfer  and  Materials  and 
Operations  sections  were  introduced 
to  you.  It  seems  appropriate  then,  for 
me  to  introduce  the  Roadway 
Engineering  and  Equipment  section 
of  Research  and  Development 
(formally  the  Equipment  and  Safety 
Section). 

First  off,  our  n2une  was  changed  to 
better  reflect  the  kinds  of  new 
research  activities  being  undertaken 
for  a broader  group  of  client 
branches,  in  conjunction  with 
evolving  departmental  needs.  It 
should  not  be  construed  from  this, 
however,  that  safety  related  research 
is  being  abandoned.  Many  of  the 
projects  we  undertake  not  only 
continue  to  have  a safety  component 
to  them  but  also  fit  under  the  larger 
umbrella  of  roadway  engineering  or 
equipment  research,  hence  the  name 
change. 

That  aside,  the  section  includes 
myself,  two  engineers,  Allan  Lo  and 
Vern  Kennedy,  and  an  electronics 
technician,  Dan  O’Brien.  Together 
we  look  at  a wide  spectrum  of 
research  ranging  from  measuring 
frost  penetration  in  roadways  to 
monitoring  weights  of  vehicles 
travelling  at  highway  speeds  (WIM). 

(See  past  issues  of  TRANSEARCH) 


One  of  our  newer  initiatives,  in 
conjunction  with  Roadway  Planning 
Branch,  is  to  demonstrate  a map  and 
image  processing  system  that  will 
store  aerial  photos  electronically  for 
future  retrieval  and  manipulation. 
More  will  be  said  on  this  in  future 
issues  of  this  publication.  As  with  the 
other  sections,  we  too  are  involved  in 
joint  research  ventures  with  both  the 
Alberta  Research  Council  and  the 
universities.  In  fact,  we  are 
embarking  on  a two  year  project  with 
the  University  of  Calgary  to  develop 
a method  for  integrating  the  Global 
Positioning  System  (GPS)  with  an 
inertial  navigation  system  for  our 
mobile  highway  inventory  vehicle,  to 
permit  high  accuracy,  in-motion 
positioning  at  the  sub-metre  level. 

It  looks  like  a very  busy  year  ahead  for 
us!  Still,  I would  encourage  readers 
to  contact  our  group  if  you  see  a need 
for  research  on  a subject  that  could 
benefit  the  department.  Smaller 
projects  or  questions  can  usually  be 
addressed  quickly.  Research 
proposals  of  larger  scope  will  be 
considered  in  the  context  of  our  five 
year  plan.  If  you  would  like  further 
information  on  our  current  program 
of  research,  please  call  me  at 
422-2750,  anytime. 

JOHN  LOWE 


DOING  SOME 
INTERESTING 
RESEARCH 
THAT  MAY  BENEFIT 
OTHERS  IN  THE 
DEPARTMENT  ???? 

WRITE  AN  ARTICLE 
ABOUT  IT  AND  WE’LL 
PUT  IT  IN  THE  NEXT 
ISSUE  OF 

TRansearch 
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gpl^fSPORTATION  RESEARCH 
ENVIRONMENT 


Highway  construction  and 
maintenance  activities 
sometimes  disturb  the  existing 
natural  environment  and 
habitat,  and  require  careful 
balancing  of  developmental 
and  preservation  needs  and 
efforts. 


The  Research  and 
Development  Branch  plays  an 
active  role  whenever  situations 
requiring  environmentally 
acceptable  solutions  arise. 
Our  efforts  in  attending  to  such 
needs  over  the  years  have 
resulted  in  interesting  research 


on  a wide  variety  of  topics,  from 
culvert  fishways  to  dust 
abatement  products. 
Environmental  research 
handled  by  us  to  date  can  be 
divided  into  four  major 
categories: 

-Accommodation  of  existing 
fish  and  wildlife; 

- Dust  control; 

- Erosion  and  sediment 
control; 

- Highway  products  and  their 
effect  on  the  environment. 


Accommodation  of  Existing 
Fish  and  Wildlife  Habitat 


profiles  and  flow  patterns  created  by 
baffles  and  weirs  and  provided 
valuable  data  for  further  research 
(ABTR/RD/RR-86/17).  A closely 
related  topic  involved  the  compilation 
of  existing  fish  swimming  research 
data  and  the  development  of  fish 
swimming  curves 

( ABTR/RD/RR-86/16) . 


There  are  many  wildlife  species, 
which  are  affected  by  the  highway 
passing  through  their  natural  habitat. 
In  our  research  we  looked  at  two  such 
species  more  closely,  the  beaver  and 
the  deer.  In  Canada,  beavers  are 
regarded  as  a national  symbol,  but 
they  can  turn  our  highways  into 
natural  dams  and  can  cause  serious 
flooding  incidents  if  kept  unchecked. 
Such  flooding  occurs,  when  beavers 
decide  to  block  our  culverts,  thus, 
preventing  drainage.  In  a recent  study 
we  have  examined  the  significance  of 
the  problem,  looked  at  several 
remedies  and  installed  several  devices 
in  the  field  and  assessed  their 
effectiveness 
(ABTR/RD/TM-87/10). 


Traffic  collisions  involving  wildlife  are 
another  concern  for  highway  users 
and  agencies.  Three  years  ago  we 
initiated  a research  project  to  evaluate 
the  effectiveness  of  several  wildlife 
reflectors  by  installing  them  at 
locations  where  many  deer  related 
collisions  have  been  registered  in  the 
past.  The  data  collected  to  date  is 
being  analysed  and  will  be  reported 
shortly. 


Dust  Control 


A large  portion  of  Alberta’s 
secondary  highways  and  most  local 
roads  are  unpaved.  Dust  pollution  on 
these  roads  during  dry  summer  days 


One  of  the 
projects 
handled  under 
this  category 
involved  the 
evaluation  of  a 
scale  model  of  a 
culvert 
retrofitted  with 
special  devices 
to  accommo- 
date fish 
passage.  The 
study  was 
carried  out  in 
cooperation 
with  the 

University  of 
Alberta  and 
looked  at  the 
hydraulics  of 
weir  and  baffle 
type  fishways 
designed  by 
in-house 
engineers.  This 
model  study 
resulted  in  a 
better 
understanding 
of  velocity 
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can  reach  unacceptable  levels.  As  a 
result,  dust  suppression  of  unpaved 
roads  by  one  method  or  another  is 
required.  Our  research  efforts  in  this 
area  were  concentrated  on  identifying 
the  most  effective  dust  palliatives 
including  calcium  chloride  and 
lignosulfonates. 


Erosion  and  Sediment  Control 


Construction  activities  can  intensify 
the  rate  of  erosion,  especially  when 
they  entail  stripping,  removal  of 
vegetation  or  other  disturbance  of  the 
soil.  Concentration  of  runoff,  as  a 
result  of  slope  modification  can 
further  increase  such  erosion  within 
the  disturbed  area.  The  eroded  soil 
can  end  up  in  various  waterways  as 
sediment.  The  impact  of  sediment 
deposits  on  water  quality  is  very 
significant  and  undesirable. 
Consequently,  the  department  has  a 
policy  to  revegetate  areas  affected  by 
highway  construction  and 
maintenance  activities.  However,  by 
necessity  revegetation  has  to  be 
reserved  to  the  end  of  the  construction 
process  and  forms  part  of  the  clean  up 
operation. 


In  order  to  try  to  remedy  this  type 
of  erosion.  Research  and 
Development  Branch  in 
cooperation  with  Contracts 
Engineering  Branch  and 
Regional  Transportation 
initiated  trial  installations  of 
erosion  control  blankets  last 
year.  These  blankets  are  capable 
of  providing  instant  erosion 
control  for  varying  periods, 
depending  on  the  type  of 
materials  that  are  used.  Some  of 
these  blankets  are  made  of 
biodegradable  organic 
materials,  lasting  for  1-3  years, 
while  others  are  not 
biodegradable  and  will  last  much 
longer.  A few  more  trial 
installations  are  planned  for  this 
year.  The  performance  of  all 
installations  will  be  reported  in  a 
year  or  two,  depending  on 


natural  vegetation  growth  and  the 
service  life  of  blankets  used.  Erosion 
control  research  planned  for  this  year 
also  includes  the  evaluation  of  special 
fertilizers  for  use  under  difficult  soil 
conditions  and  the  evaluation  of 
prefabricated  ditch  barriers  capable 
of  reducing  roadside  ditch  erosion. 


Highway  Products 
and 

Their  Environmental  Impact 

In  this  age  of  rapidly  changing 
technology,  countless  new  products 
and  chemicals  are  formulated  daily 
and  marketed  for  their  improved 
qualities  and  effectiveness. 


Highway  products  are  no  exceptions. 
In  order  to  ensure  that  they  do  not 
pose  safety  or  environmental  hazards, 
the  department  issued  a policy  which 
requires  each  supplier  to  submit  a 
chemical  safety  data  sheet  with  their 
product.  Depending  on  the  chemical 
composition  of  each  product, 
approval  from  Alberta  Environment 
and  Occupational  Health  and  Safety 
may  also  be  required.  Additional 
evaluation  and  testing  is  undertaken 


by  Research  and  Dcvelopmenl 
Branch,  under  special  circumstances. 


Environmental  matters  will  be 
an  area  of  increased  focus  for 
Alberta  Transportation  and 
Utilities  in  the  upcomming 
years.  The  objective  will  be  to 
implement  new  processes  and 
materials  which  reduce  the 
environmental  impact  of  the 
departments  construction  and 
maintenance  activities. 

The  projects  mentioned  above 
are  just  a few  examples  of  the 
work  carried  out  by  the  R & D 
branch  in  support  of 
departmental  efforts  to 
implement  environmentally 
acceptable  construction  and 
maintenance  practices. 
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EXPERT 

SYSTEM 

PROTOTYPES 


Alberta  Transportation  and  Utilities 
will  get  involved  in  expert  system 
technology  this  summer.  The 
objective  of  developing  an  expert 
system  is  to  evaluate  and  demonstrate 
the  applicability,  advantages  and 
disadvantages  of  expert  systems  for 
Alberta  Transportation  and  Utilities. 

The  primary  benefits  provided  to 
Alberta  Transportation  and  Utilities 
by  an  expert  system  will  be:  1)  Retain 
expertise  that  could  be  lost  through 
retirement.  2)  Duplicate  an  Experts 
knowledge  in  many  different 
locations  of  the  department.  3)  Aid 
the  expert  by  solving  everything  but 
the  most  complex  problems.  4) 
Provide  senior  expertise  to  junior 
staff.  5)  Analyze  and  handle 
extremely  large  amounts  of  data.  6) 
Provide  consistent  designs  and 
evaluations  throughout  the 
department. 

The  research  project  will  consist  of 
two  prototypes,  a major  and  minor 
expert  system.  The  major  expert 
system  called  Highway  Intersection 
Design  Expert  System  (HIDES), 
developed  by  Alberta  Research 
Council,  will  be  used  to  analyze  and 
design  unsignalized  intersections. 
The  minor  expert  system  called 
Bridge  Paint  Expert  System  (BPES), 
developed  by  Bridge  Branch,  will  be 
used  to  evaluate  the  paint  condition  of 
a bridge. 

There  were  18  project  ideas  submitted 
when  a survey  was  conducted  for 
potential  expert  system  projects 
throughout  the  department.  Highway 
Intersection  Design  Expert  System 
(HIDES)  was  chosen  as  being  the 
most  suitable  prototype  expert  system 
for  the  following  reasons: 

1)  There  is  a clear  procedure  manual 
where  a large  percentage  of  this 
information  is  already  captured. 

2)  HIDES  can  be  completed  before 
March  31st,  1990. 

3)  The  Alberta  Research  Council 

(ARC)  indicated  they  could 


create  HIDES  within  the  budget  of 
$40,000. 

4)  There  are  over  100  potential  users 
for  HIDES. 

5)  HIDES  had  the  highest  potential 
cost  benefit  of  all  the  applications 
considered. 

6)  HIDES  was  one  of  the  easiest  to 

validate  because  of  the  large 

historical  data  base. 

7)  HIDES  best  fit  the  requirements  in 
terms  of  complexity  by  not  being 
either  too  simple  or  too 
complicated. 

8)  The  Heuristic  knowledge  that  is 
necessary  for  HIDES  is  based  on 
identifiable  engineering  principles. 

9)  Strong  participating  branch 
support  for  HIDES  was  assured. 

HIDES  will  be  used  at  head  office  to 
help  in  the  design  of  intersections  and 
also  at  the  district  level  to  examine 
existing  intersections.  The  ’At-Grade 
Intersection’  subcommittee  is 
presently  meeting  to  develop  a manual 
for  intersection  design  on  which 
HIDES  will  be  based. 

It  is  intended  that  the  user  will  first 
collect  data  on  traffic  volume, 
topography,  type  of  traffic  etc.  and 
bring  this  information  to  the 
computer.  HIDES  would  then  ask 
questions  similar  to  those  that  a senior 
design  engineer  would  ask  and  then 
identify  a particular  intersection 
configuration  that  would  meet  all  the 
requirements. 

The  estimated  start  date  of  HIDES  is 
October  15th,  1989  with  a scheduled 
completion  date  of  January  22nd, 
1990.  The  entire  project  will  take 
approximately  76  man  days  with  an 
estimated  11  days  through  out  the 
project  spent  meeting  with  the  experts 
of  the  department. 

BPES  was  chosen  as  the  most  suitable 
minor  expert  system  project  for  the 
following  reasons: 

1)  The  identifiable  expert  will  be 
leaving  by  March  31st,  1990. 

2)  The  willingness  of  Bridge 
Engineering  branch  to  develop 
the  in-house  program. 

3)  Evaluating  the  paint  condition  of  a 
bridge  was  too  complex  a problem 


to  be  solved  using  conventional 
programming  methods. 

4)  BPES  was  the  best  example  of  a 
small  project  that  can  test  the 
applicability  of  off-the-shelf  software. 

5)  BPES  was  totally  dependent  on 

heuristic,  experience  based, 

knowledge. 

6)  Over  30  potential  users  of  BPES 

exist  throughout  Alberta 

Transportation  and  Utilities. 

BPES  is  scheduled  to  begin  by  August 
1st,  1989  with  the  first  phase  to  be 
completed  by  October  1st,  1989. 
BPES  will  be  designed  to  run  on  a PS 
2/60  micro-  computer  platform  using 
available  off-the-shelf  software. 

It  is  intended  that  the  user  will  first 
inspect  the  bridge  and  conduct  a few 
tests  such  as  rust  condition,  adhesion, 
paint  thickness  and  come  back  with 
the  results  for  the  computer.  BPES 
will  then  ask  a serious  of  questions 
similar  to  what  a senior  bridge 
engineer  would  ask.  With  this 
information  BPES  will  determine 
under  which  painting  priority 
category  the  bridge  belongs.  The 
eventual  goal  of  this  expert  system  will 
be  to  priorize  the  800  bridges  that  get 
painted  in  Alberta  and  finally  tie  this 
expert  system  onto  the  Bridge 
Inspection  and  Maintenance 
mainframe  system  (BIM). 

After  HIDES  and  BPES  are 
completed,  the  design  of  an 
intersection  and  the  evaluation  of  the 
paint  condition  on  a bridge  will  be 
submitted  to  the  experts  within  the 
department  for  verification.  HIDES 
and  BPES  will  also  be  sent  to  other 
areas  through  out  Alberta 
Transportation  to  evaluate  their 
effectiveness. 

Expert  system  technology  is  presently 
starting  to  be  used  throughout  North 
America.  By  getting  a first  hand 
exposure  to  this  innovative  technology 
we  can  ensure  we  are  better  able  to 
meet  our  objectives  at  Alberta 
Transportation  and  Utilities. 

ZACH  ZACHARIA 
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THE  R & D BUDGET 

WHERE  DOES  THE  MONEY  GO? 


Even  those  who  venture  down  to  the 
hallowed  halls  of  the  Research  and 
Development  Branch  in  the  south  east 
corner  of  the  first  floor  in  the  Twin 
Atria  Building,  do  not  know  the 
answer  to  this  question  - they  are  just 
aware  how  much  their  particular 
project  costs.  So,  perhaps  a little 
explanation  of  how  we  spend  our 
budget  is  in  order: 

C-SHRP.  We  all  know  what  that 
stands  for  by  now  (if  not,  look  up  issues 

1 and  2 of  TRANSEARCH).  This 
cooperative  research  is  funded  by  all 
Provincial  and  Territorial 
Departments  of  Transportation  and 
Transport  Canada.  11%  of  the  budget 
pays  our  annual  contribution  to  the 
program  and  funds  many  activities 
connected  with  test  sites  in  Alberta 
and  project  management. 

UNIVERSITY  RESEARCH.  This 
sub-program  addresses  departmental 
research  needs  where  specific 
expertise  resides  at  one  of  the 
universities.  Both  the  University  of 
Alberta  and  the  University  of  Calgary 
have  carried  out  research  for  us  in  the 
past.  Some  of  the  topics  have  been: 
the  design  of  passing  lanes; 
investigations  into  full  depth  asphalt 
pavements;  asphalt  pavement 
recycling;  design  of  baffles  to  permit 
fish  to  pass  through  culverts  especially 
during  periods  of  high  flow;  and  the 
"Devon  Test  Fill",  that  mound  on 
Highway  60  just  to  the  north  and  west 
of  the  new  Devon  bridge,  that  looks 
like  an  ancient  burial  ground,  but  is  in 
fact  a 1:1  fill  that  is  reinforced  with 
different  types  of  geogrids  and  is 
highly  instrumented. 

INTERNAL  RESEARCH.  This  is  the 
research  that  we  do  in  the  branch 
either  directly  or  in  conjunction  with 
other  branches  or  regions.  Larger 
projects  are  detailed  in  the  branch  five 
year  plan  but  we  also  maintain  some 
discretionary  funds  so  as  to  be  able  to 
react  to  smaller  urgent  requests  that 
cannot  wait  to  be  included  in  the 
longer  term  plan.  We  have  done 


research  for,  or  with,  every  Region 
and  the  majority  of  Branches  in  head 
office  over  the  last  nine  years. 

ALBERTA  RESEARCH  COUNCIL 
RESEARCH.  In  general  this 
cooperative  research  program 
addresses  long  term  departmental 
needs,  where  specific  expertise 
resides  within  Alberta  Research 
Council.  This  cooperative  research  is 
jointly  funded  on  a 50/50  basis  by 
Alberta  Research  Council  and 
ourselves.  The  program  consists  of 
three  parts: 


Materials  Engineering  - research  in 
support  of  Materials  Engineering 


management  systems;  pavement 
design  and  evaluation;  spring  road 
bans. 

Surface  Water  Engineering  - research 
in  support  of  Bridge  Engineering 
Branch  needs  i.e.  river  mechanics;  ice 
mechanics;  hydrology. 

Transportation  General  - smaller 
research  in  support  of  specific  needs, 
which  has  included  services  for  Motor 
Transport  Services;  Strategic 
Planning  Services;  Roadway  Planning; 
Construction  Programming  and 
Research  and  Development. 

COUNCIL  ON  HIGHWAY  AND 
TRANSPORTATION  RESEARCH 
AND  DEVELOPMENT  (CHTRD). 

This  is  the  Roads  and  Transportation 
Association  of  Canada’s  (RTAC) 
research  arm  which  is  funded  by  all  the 


provincial  Dei")  art  men  is  of 

Transportation,  Transport  Canada 
and  the  Private  Sector.  The  3%  shown 
in  the  figure  is  our  contribution  to  the 
operation  of  this  council.  Our 
representative  on  the  Council  is  the 
Director  of  the  Research  and 
Development  Branch.  The  Council 
funds  and  commissions  research 
projects  of  national  interest  and  also 
uses  its  funds  to  spawn  large  national 
research  programs  such  as  the  $3.6 
million  Vehicle  Weights  ti  n d 
Dimensions  Program  and  the  $5.6 
million  Canadian  Strategic  Highway 
Research  Program.  The  Council’s 
initiatives  are  mainly  directed  at 
highway  transport  systems 
(rural/inter-city,  urban,  vehicle 
technology)  and  modal  interface  (rail, 
air,  marine)  with  particular  thrust 
areas  being  efficiency,  safely  and 
information  dissemination. 

SPECIAL  RTAC  PROJECTS.  At  the 
current  time  there  are  two  special 
projects  that  we  contribute  to  as  part 
of  a cost  sharing  arrangement  between 
the  Federal,  Provincial  and  Territorial 
Departments  of  Transportation.  The 
projects  address  a national  highway 
policy  for  Canada  and 
implementation  of  the  results  of  the 
vehicle  weights  and  dimensions 
program. 

TECHNOLOGY  TRANSFER.  The 
plan  for  technology  transfer  is 
currently  being  developed  and  we  will 
devote  a lot  of  space  for  this  topic  in 
future  issues.  However,  in  very  simple 
terms  we  are  planning  to  implement 
processes  and  mechanisms  that  will 
allow  technology  transfer  to  take  place 
within  the  Department  itself  i.e. 
amongst  the  various  Regions,  Districts 
and  Branches  and  also  provide 
identified  departmental  needs  and 
problems  for  technology  transfer  from 
the  external  environment  (other 
Departments  of  Transportation, 
Universities,  Laboratories,  Private 
Sector,  other  countries,  etc.). 

JAN  KONARZEWSKI 
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BANK  PROTECTION 


In  many  areas  of  Alberta,  the  supply  of  suitable 
materials  for  bank  protection  and  toe  armoring 
is  in  short  supply.  Alberta  Transportation  and 
Utilities  and  Alberta  Environment  have  initiated 
independent  research  in  the  past  in  order  to 
investigate  suitable  materials  which  could 
supplement  and/or  replace  the  ever  decreasing 
supply  of  rock  used  for  this  purpose. 


In  1987,  representatives  of  the  two  Departments 
met  and  decided  that  a cooperative  research 
effort  will  yield  more  benefits  for  both  parties. 
After  some  discussions  the  Terms  of  Reference 
for  a multi-year  Bank  Protection  Research 
Program  were  drawn  up  by  the  Research  and 
Development  Branch  and  received  approval 
from  all  participants.  The  resultant  "Bank 


PRESENT  VALUE  OF  SITE  - SPECIFIC  50-YEAR  COSTS  FOR  BANK  PROTECTION 


Peoce 

River 

Slave 

Gronde 

Cold 

Fori  Northern  Alberta 

Edson 

1 

Whi  lecourf 
1 

Lake 

1 

Prairie 

L_ 

Lake 

1 

Me  Murray 
1 

Edmonton 

Woinrighf 

Red  Deer 
1 

Wetaskiwin 
1 1 

Vegreville 

1 1 

Lloydminster 

1 

Central  Alberta 

Lethbridge 

Brooks 

Calgary 
1 1 

Drumheller  Medicine  Hat 

1 1 1 

S.E.  Corner  of  province 
1 

Southern  Alberta 

Costs  represent  present  value  of  total 
installation  and  maintenance  costs 
over  50  - year  facility  life,  excluding 
earthwork  and  other  incidentals. 


2.  Cost  data  are  approximate.  See 
Table  10  and  Text  section  5 for 
assumptions. 

3.  Classes  2 and  3 riprap  may  be  locally 
available.  Costs  shown  are  worst  - case 
costs,  including  transportation  from 
mountain  quarri 


© 

0 

© 


© 


200  300  400 

Distance  from  quarry  source,  km 


ALTERNATIVE 

ALLOWABLE 

VELOCITY 

Closs  3 riprop 

to  4.6  m/s 

supplied  from  quarries 

Class  2 riprop 

to  4.0  m/s 

supplied  from  quarries 

Retroflex 

to  ^ 5 m/s 

0.5  m Gabion 

to  y 5 m /s 

Flex -slob,  Concrete 

fo  y 5 m / s 

grid 

Fabriform 

to  y 5 m /s 

Concrete  Paving 

to  y 5 m /s  ‘ 

0.3  m Gabion 

to  4.  2 m / s 

0.23  m Gobion 

to  3.6  m/s 

Class  1 riprap 

to  3.0  m/s 

Wire  Mesh 

not  known 

Bioengineering 

not  known 

Live  Staking /Grass 

not  known 
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Protection  Research  Program"  was  divided  into 
four  phases  to  allow  for  planning  and  review  as 
the  program  progressed.  The  four  phases  are: 


Phase  I - Preliminary; 

Phase  II  - Evaluation  and  Design; 

Phase  III  - Implementation  (Construction); 

Phase  IV  - Post  Construction  Monitoring  and 
Evaluation. 


A Departmental  Review  Committee  (which 
includes  an  ex  officio  member  from  Alberta 
Environment)  was  set  up  to  oversee  the  program. 
The  responsibilities  of  Committee  members 
included  the  evaluation  of  results  obtained  in 
each  phase,  advice  on  financing,  selection  of 
consultants  and/or  contractors  as  required.  A 
contract  for  the  First  Phase  of  the  research  was 
awarded  in  February,  1988  and  the  work  was 
completed  in  October,  1988. 


The  first  phase  report  (ABTR/RD/RR-88/08) 
concluded,  that  there  are  cost  effective 
alternatives  to  rip-rap.  These  alternatives  will 
become  increasingly  attractive  as  rip-rap  scarcity 
and  hence  transportation  cost  increase.  In  more 
specific  terms  it  was  found  that: 


- The  relative  costs  of  alternatives  to  rip-rap  are 
not  sensitive  to  project  site  locations  and  are 
essentially  constant  throughout  the  province. 


- Wire  mesh  or  live  staking  used  to  anchor 
gabion  sized  stone  facing  are  the  only 
alternatives  offering  potential  as  economic 
substitutes  for  Class  1 rip-rap.  Information  on 
allowable  velocities  is  lacking  for  both  of  these 
alternatives. 


- 0.23  m gabion  mattresses  and  0.3  m gabion 
baskets  are  cost  effective  substitutes  for  Class  2 
rip-rap  even  when  rip-rap  is  available  locally. 


- Flex-Slab,  Concrete  Grid,  Fabriform  and 
Concrete  Paving  alternatives  may  prove  to  be 
cost-effective  substitutes  for  Class  3 rip-rap  even 
when  rip-rap  is  locally  available.  They  would  be 
attractive  as  alternatives  to  Class  2 rip-rap  only 
if  projects  are  located  more  than  100-150  km 
from  rip-rap  sources. 


- 0.5  m gabions  are  a cost-effective  substitute  to 
Class  3 rip-rap  only  if  projects  are  located  more 
than  100  km  from  rip-rap  sources,  and  to  Class  2 
rip-rap  only  if  projects  are  located  more  than 
230  km  from  rip-rap  sources. 


- Petraflex  is  a cost-effective  alternative  to  Class 
3 rip-rap  only  if  projects  are  located  more  than 
150  km  from  rip-rap  sources,  and  to  Class  2 
rip-rap  only  if  projects  are  located  more  than 
300  km  from  rip-rap  sources.  Petraflex  has, 
however,  a significantly  higher  cost  in 
comparison  to  other  potential  substitutes  for 
Classes  2 and  3 rip-rap. 


The  second  phase  of  the  program  will  follow  up 
on  the  recommendations  of  the  first  phase  report 
and  document  the  performance  of  existing 
installations  followed  by  design  and  construction 
of  additional  test  installations  using  the 
recommended  alternatives.  The  second  phase 
activities  are  to  commence  shortly. 


H.  TETTEH-WAYOE 
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R&D  BRANCH  NEWS 


BIRTHS: 

To  Teresa  and  Greg  Williams  (formerly 
of  this  branch,  now  National 
Coordinator  of  C-SHRP  in  Ottawa)  on 
April  20,  1989,  a daughter  Denise. 
Welcome  to  the  club  Greg,  of  sleepless 
nights  and  a 25  year  commitment  for 
support! 

Marcel  Chichak,  the  new  guy  on  the 
block  (Materials  and  Operations 
Research  Engineer)  just  became  a new 
dad  on  June  26, 1989,  to  Thomas  James 
Starr  Chichak.  Marcel,  at  the  interview 
we  meant  we  would  like  to  see 
productive  research  - not  reproductive! 

MARRIAGES: 

Alan  Mah  (of  this  branch)  to  Betty 
Mah  on  July  8,  1989.  Congratulations 
to  you  both.  Alan  has  just  got  a new  car, 
a new  house  and  now  a new  wife.  Hope 
they  all  last  you  for  many,  many  years! 

NEW  ARRIVALS: 

Marcel  Chichak  has  joined  us  as  a 
Research  Engineer  in  the  Materials 
and  Operations  Section.  Welcome 
aboard  Marcel! 

Richard  Sansregret,  Joerg  Dyckerhoff 
and  Malcolm  Smith  are  all  university 
students  who  have  joined  us  for  the 
summer.  Hope  you  enjoy  your  stay  with 
us,  earn  some  of  that  much  needed 
money  for  university,  and  most 
importantly  manage  to  retain  some  of  it 
until  at  least  September. 

CONFERENCES: 

Allan  Lo  presented  a paper  at  the 
Kelowna  II  Heavy  Vehicles  Symposium 
entitled  "The  Alberta  WIM/AVI 
Interface  Demonstration"  which  he  and 
John  Lowe  co-authored. 

There  will  be  a half  day  C-SHRP 
session  on  September  20,  1989,  at  the 
RTAC  Conference  in  Calgary.  Jan 
Konarzewski  will  be  giving  a 
presentation  entitled  "C-SHRP  - A 
Year  In  Review". 


RECENT  PUBLICATIONS 


Report  No.:  ABTR/RD/RR-86/17 

Title:  Experimental  Study  of  Culvert  Fishways 
Authors:  N.  Rajaratnam,  M.A.  Fairbairn  and  C.  Katopodis 

Report  No:  ABTR/RD/TM-87/10 

Title:  Evaluation  of  Beaver  Deterrent  Devices  for  Culverts 
Author:  A.  Mah 


Report  No:  ABTR/RD/RR-86/16 

Title:  Fish  Swimming  Performance  Curves 
Author:  Yee-Chung  (JIN) 


All  of  the  above  reports  are  referred  to  in  more  detail  in  the 
article  on  Transportation  and  the  Environment  located  on 
pages  6 and  7. 


If  any  Alberta  Transportation  and  Utilities  areas  have  any 
research  oriented  reports  that  have  been  produced  inhouse 
and  would  like  them  listed  in  this  publication  please  contact  the 
editor. 
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